Recently, environmental and energy regulations are being strengthened all over the world. In this environment, various studies have being conducted to utilize the high-temperature waste heat abandoned in industrial fields. Therefore, the selection of a heat exchanger suitable for high-temperature applications is essential. A plate and shell heat exchanger (PSHE) is a heat exchanger that combines the advantages of a shell and tube heat exchanger and a plate heat exchanger. It is suitable for use in such high-temperature conditions and has high thermal efficiency.
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Previous studies investigated the flow boiling heat transfer and pressure drop characteristics of various refrigerants [1, 2] . However, these studies have mainly been conducted under low-temperature conditions, and few studies have been conducted in PSHEs. Therefore, in this study, the flow boiling heat transfer and pressure drop characteristics of R245fa with high critical temperature were studied in PSHEs at relatively high-temperature conditions of 60-80℃. The channels in the heat exchanger were composed of counter flow. The upward flow of R245fa received heat from the downward flowing water. The heat transfer plates had a 50° chevron. In addition to the saturation temperature, the experiments were performed by varying mean vapor quality, mass flux, and heat flux. The water to water experiments were carried out before the flow boiling experiment. The water side correlation was developed using the modified Wilson plot method [3] .
As the saturation temperature increased, the heat transfer coefficient increased and frictional pressure drop decreased due to decreased specific volume of vapor. As the mean vapor quality increased, the heat transfer coefficient and frictional pressure drop increased due to increased velocity of vapor. However, the heat transfer coefficient decreased after a certain value due to dry-out. As the mass flux increased, the heat transfer coefficient and frictional pressure drop increased due to the increased velocity and turbulence. The effects of the heat flux on heat transfer coefficient and frictional pressure drop were not significant. The variations of the heat transfer and pressure drop with variables were more sensitive to vapor state than liquid state. The correlations on the heat transfer and pressure drop of R245fa in PSHE were developed in terms of equivalent Reynolds number and Prandtl number.
